p 280D
ATTACEMERT -
Tago 59 or 216

PAGE: 1 | PRINT DATE: 04/24/89
SHUTTLE CRITICAL ITEMS LIST - ORSITER  MUMBER: 03-2F-101013-X

SUBSYSTEM NAME: FORWARD REACTION COMTROL SYSTEM (RCS)
REVISION : 1 0150187

-

PART NAME PART NUMEER
- VEKDOR NAME VENDOR MUMBER
w LRU r HELIUM FEZD LINE AND FITTINGS ¥070-421701
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« EXTENDED DESCRIPTION OF PART UMDER ANALYSIS:
HELIUM FEED LINE (INCLUDING MECHANICAL FITTINGS AND VALVE BODIES)

m QUANTITY OF LIKE ITEMS: 2
ONE SET PER PROPELLANT

® FUNCTIONM:
1/2 X .042 304L S.5. LINES TO PROVIDE HELIUM FEED FROM HELIUM TANKS TD
HEL UM REGULATION/PRESSURIZATION SYSTEM PANEL 1/4 X .320 304L 5.5. LINES
T0 THE TEST POINT COUPLINGS. 3/4 % .020 304L $.5. LINES TO PROVINE LDW
PRESSURE HELIUM FROM THE REGULATOR TO THE PROPELLANT TANK, .1/4 X .028
YALVE BODIES FOR THE PRESSURIZATION SYSTEM INCLUDE COUPLING,
TRANSDUCERS, HELIUM [SOLATION VALVES, PREZSURE REGULATORS, CHECK VALVES,
RELIEF VYALVE, AND MANUAL VALVE. THE COMPONENT BCOIES ARE *CRES*
FGRGINGS OR MACHIMED FROM BILLETS,

304L 5.5. LIMES TO PROVIDE FEED TO TEST POINT COUPLINGS. FITTINGS QF
304L 5.5./21-6-9 $.S. ARE INTERCHANGEABLE AND COMPATIBLE.
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SUBSYSTEM WAME: FORMWARD REACTION CONTROL 3YSTEM (RCS) "
LRY :sHELIUM FEED LINE AND FITTINGS -
TTEM WAME: HELIUM FEED LINME AND FITTING

1 PEA NUMBER | ABSREVIATED FAILURE ICILICRIT I1HZO]
[ | WOOE DESCRIPTION IFL&l IFLBI
03-2F-101013-01 . = RUPTURE/LEAXAGE : X } 1/1 i‘ r
I
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REVISION: 1 Ol701/87
SUBSYSTEM: FORWARD REACTION CONTROL SYSTEM (RCS)

LRU :HELIUM GEED LINE AND FITTINGS CRITICALITY OF THIS
TTEM KAME: HELIUM FEED LINE AMD FITTINGS FA[LURE MOOE:1/1

e —— --_'_'._'_________..,-..,_____._..._._._._-.—-*-..n--------—--------- M - ———

FATLURE MODL:
STRUCTURAL FAILURE RUPTURE, EXTERNAL LEAKAGE

MISSION PHASE:

PL PRELAUNCH

Lo LIFT-OFF

00 ON-QRBIT

0o DE-ORBIT

LS LANDING SAFING

P EFFECTIVITY: 102 COLUMAIA
VEHICLE/ ATLHADFKIT Lo NERY
: 104 ATLANTIS
CAUSE :

MAT'L DEF (SULPMIDE STRINGER), VIB, SHOCK, FATIGUE, WELD DEF, STRESS
CORRCS, I[MPROPER INSTALL.

CRITICALITY 1/1 DUREMG INTACT ABORT DKLY? W

- - - G ————

REDUNDAMCY SCREEK A) N/A
B. NFA

| C) Ny
n;ssmn. RATTOMALE
A
a} - | ” - —
C)
T " FAILDRE EFFECTS - |
(A) SUBSYSTER:

LCSS OF SUBSYSTEM PRESSURIZATION CAPARILITY TF MOT ISOLATED {IF
FAILURE IS UPSTREAM OF IS0 VLV-INABILITY TO OEPLETE/UTILIIE PROP).

(B) INTERFACING SUBSYSTEM(S):
Luss OF INTERFACE FUNCTION (IMABILITY TO REPRESS PROP o TANK
- POTENTIAL POD STRUCT AND/OR TPS DAMASE).

- -

j ELESITE
FRD e =
—ZTOCESSING
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(C) MISSIOW: :
ABORT DECISION (LOSS OF PRESS) POTENTIAL LOSS OF MISSION OR EARLY

MISSION TERMIMATION,

(D) CREW, VEHICLE, AKD ELEMENT(S):

PGSSIBLE LOSS OF CREW/VEMICLE - IF LEAK IS EXCESSIVE OR POD/TRS DAMAGE
OCCURS PRECLUDING SAFE ENTRY. INABILITY TO EFFECTIVELY USE PROPELLANT
FOR ET SEP/ENTRY, OVERPRESSLURIZATION OF POD MAY OCLUR.

(E) FUNCTIONAL CRITICALITY EFFECTS

----------------------------------------- B B e ke e e e e o

- DISPOSITION RATIOMALE - .

T I i W i I 0 I e o e e T T T P P L A R e e e e A e

(A} DESIGN:

F.5. 15 1.5 TO 4.0 MAXIMUM OPERATING PRESSURE (SYSTEM RELIEF). THE
FACTOR OF SAFETY FOR THE wALYE BODLES IS » 1.5. THE WELDED
CONSTRUCTION CLIMINATES JOINTS ANKD POSSISLE LEAK PATMS. THE ANNEALED
AREA (DUE TO WELDING) 15 BACKED UP BY A SLEEVE.

FASTENING CLAMPS ALLOW FREEDDM OF MOVEMENT. TUBING BENDS ARE
CONTROLLED BETWEEN FIXED POINTS T FACILITATE IMSTALLATION AND
ACCOMMODATE VEHICLE GROWTH AND MOVEMENT.

MECHANICAL FITTIMGS ARE DYNATUBE OR GUAL SEAL TYPE. ADEOVACY OF
SUPPORTING STRUCTURE IS VERIFIED BY DYMAMIC SUBSYSTEM TESTING.

{B) TEST:

ROCKWELL PERFORMED LIMITED TUBING CERTIFICATION TESTS PER "ORBITER
TUBING VERIFICATION PLAN® (5D 75-3H-0205). TWIS TESTING INCLUDED
PRESSURE CYCLIMNG AND FATIGUE FOR TYPICAL SHUTTLE LIMES AND JOINTS.

SYSTEM EVALUATION TESTS AT JSC INCLUDING APS POL VIBRATION ACDUSTIC
© TESTS{131 EQUIVALENT MISSIONS) ALSO ALLOW EVALUATION IN THE INSTALLED
SYSTEM CONDITION.

PROOF PRESSURE {1.25 MAX. OP) AND LEAKAGE TEST ARE PERFORMED [M-PROCESS
FOR TUBEMG SECTIONS. OPTICAL INSPECTIONS ARE ALSO PERFORNED AT TMIS
TINE IN ADDITEON TO X-RAY AMD DYE PENETRANT. LEAKAGE TESTS ARE ALSO
PERFORMED AFTER INSTALLATION INTO THE SYSTEM AMD ADDITIONAL WELDS ARE
ALSO SUBJECTED TO MDE. HOT FIRE TESTING AT MSTF INCLUDED 24
Egupgakgm MISSIOR DUTY CYCLES AND APPROX 7 YEARS OF PROPELLANT

OMRSD PERFORMS THE FOLLOWIMG: PRESSURE DECAY CMECKS O# WIGH PRESSURE
HELTUM SYSTEM FOR EACH FLIGNT. PRESSURE DECAY CHECKS OF LOW PRESSURE
MELILBM SYSTEM FOR EACH FLIGWT. FIRST FLIGHT EYTERNAL LEAX CMECKS AND
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ALSO WHEW COMPGNEWTS ARE REMOVED AMD REPLACED. HELIUM SYSTEM
ACTIVATION FOR EACK FLIGHT., HE SERVICING FOR EACH FLIGHWT. HELIUM
QUALITY IS VERIFIED PER 5E-5-007). HELIUM SYSTEW SAMPLING EVERY THREE
FLIGHTS AND OM A CONTIMGENCY BASIS. SUBSYSTEM INSPECTION THWE FIFTH
FLIGHT AND EVERY FIVE FLIGHTS THEREAFTER AND ON A CONTINGEMCY BASIS.

(C) INSPECTION:
RECEIVING [NSPECTION
RAW MATERIAL IS VERIFIED BY INSPECTION.

CONTAMINATION CONTROL

CLEANLINESS TO LEVEL 200 FOR MMM AND 200A FOR WTO IS VERIFIED BY
INSPECTION, FABRICATION PER APPLICAHLE DRAWINGS AMD SPECIFICATLONS.
TUBING IMSTALLATION, AND MOUNTING CLAMPS AND ATTACHING HARDWARE ARE
VERIFIED BY INSPECTIOM. SEALING SURFACES OF {OMPONENTS AND MECRANICAL
FITTINGS ARE VISUALLY INSPECTED PRIOR TO INSTALLATION.

ATSEMBLY /INSTALLATION '
CIMENSIONAL AND VISUAL INSPECTIOMS ARE VERIFIED.

NCNDESTRUCTIVE EVALUATION
NELDS ARE VERIFIED BY RADIOGRAPHIC INSPECTION PER MTOS(1-507.

CRITICAL PROCESSES
WELDING IS VERIFIED BY INSPECTION.

TESTING
ATP IS WITNESSED AMD VERIFIED 8Y IMSPECTIOM,

HANDL ING /PACKAGING

RECEIVING INSPECTION VERIFIES THAT PARTS ARE PACKAGED PER SPECIFICATION
REQUIREMENTS. CLEAMED PARTS ARE PACKAGED TO MAINTAIN CLEAMLIMESS
REQUIREMENTS. ANY EXPOSED SEALING SURFACES OF PARTIALLY IMSTALLED
COMPONENTS ARE PROTECTED AGAINST ODAMAGE TO THE SEALING SURFACE AND
SEALED TO PROTECT CONTAMINATION, -

{0) FAILURE HISTORY:

CAR AC1418:

AFTER 5TS«2 OV-102 HAD A LINE FAILURE QUE TO A BAD WELD DUE TD KRYTOX
CONTAMINATION, THLIS WAS A SPECIAL MR ACTION AMD MAS CONSIDERED AM
ISOLATED INCIDENT. CORRECTIVE ACTION WAS T( MAKE PERSOMMEL MORE.AWARE OF
SPECIAL MR ACTION CERTIFICATION.

CAR ALOOSA:

UME QD FAILED BECAUSE OF FATIGUE SUBSEQUENT TO COMPLETING A 100 NISSION
ACOUSTIC TEST AND OURING AM ADDITIOMAL 25 MISSION TEST.  McDONNELL
DOUGLAS OWG 73AS20000 HAS BEEM CHAMGED TO PROVIDE ADDITIOMAL SUPPORT.
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CAR'S ABA724, ABSBSA, ABG494, ACI1S53, AND KBO1G9:

THERE WAVE BEEN SEVERAL IMSTANCES OF SMALL LEAXAGES THAT HAVE DCCURRED
IN DYNATUBES (POST FLIGHT). THESE LEAKS ARE ALMWAYS SMALL AND ARE CAUSED
BY RELAXED TORQUE (LOwW END OF ALLOWABLE) ON THE DYMATUBE FITTING DUE TO
CYCLING OF TEMPERATURE OR VIBRATION LOADS. FPROBLEM SOLVED BY BACKING
OFF THE DYNATUBE FITTIMG AND RETOROUING TO MAX ALLOWED. IF TKIS FAILED
THE SEALING SURFACE WAS POLISHED AND RETORQUED. ANOTHER CAUSE FOR
LEARAGE IS IMPROPER ALIGNMENT, IN WHICH THE TUBE ALIGNMENT WAS ALSO
CHECKED AND CORRECTED IF REQUIRED. THIS PROCEDURE WAS BEEN
EXCEPTIONALLY SUCCESSFuUL.

(E) OPERATIOMAL USE:
FOR LEAXS ABOVE THE WE ISOLATION VALVE A CONTINGENCY PROCEDURE WOULD BE
10 CLOSE THE HE ISD YLV AND USE SYSTEM BLOWOOWN FOR ENTRY UNTIL MINIMUM
EEGR:IHE PRESSURE IS5 REACHED. DUMP TO mMax BLOWDOWN IF LEAKAGE RATE

ITS;

IF FAILURE OCCURS PRIOR TO £T SEP, BLOWDOWN [S AVAILABLE FOR A NOMINAL
ET SEP [F NG MAJOR DISPERSIONS OCCUR. FOR LEAKS BETWEEN HE IS0 AMD
CHECK WALv:S CLOSE THE WE ISD VALVE ANO PERFORM STAGE PRESSURIZATION
OF THE PROPELLANT SYSTEM.

FOR LEAKS BETWEEN THE CHECK YALVE AND PROP TANK THAT ARE MGTICEABLE
DUMP ONBOARD PROPELLANT WHEN OM-DRBIT,
=~ APPROVALS -
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RELIABILITY EMGINEERING: R. P. DIEML
BESIGN EMGINEERING J. LAZARUS
QUALITY EHGIH%_I:.IE W. J. SMITH
NASA RELIABIL

NASA SUBSYSTEM MANAGER
NASA QUALITY ASSURANCE

f FE,‘.EPED‘TE
L FRACES3ING #



